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AUTONOMOUS MONITORING OF BLOOD ALCOHOL CONTENT
ABSTRACT
A system may autonomously monitor the blood alcohol content (BAC) and/or degree of
intoxication of a user by using a machine learning module. The machine learning module may
include a machine learning classification model trained on data relating to the user. The system
may collect data relating to the user about a first set of characteristics, such as heart rate, body
temperature, physical coordination, physical appearance, and speech quality. The machine
learning classification model may receive the data about the first set of characteristics to
determine a first BAC and/or degree of intoxication range of the user. If the machine learning
classification model determines that the first BAC range is less than a threshold, the system may
output a notification associated with the first BAC range. If the machine learning classification
model determines that the first BAC range equals or exceeds the threshold, the system may
collect data relating to the user about a second set of characteristics, such as amount of alcohol
consumption, physical responsiveness, and cognitive responsiveness. The machine learning
classification model may then receive data about the second set of characteristics to determine a
second BAC range and/or degree of intoxication and output a notification associated with the
second BAC range.

DESCRIPTION
This disclosure describes techniques for autonomously monitoring BAC and providing a
notification thereof.
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FIG. 1 illustrates an example computing device 100 for autonomously monitoring the
BAC and/or degree of intoxication of a user. While computing device 100 can be configured in
various ways (e.g., with various types of devices), computing device 100 of FIG. 1 is a
computing device that includes a storage device 102, a machine learning module 104 stored in
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storage device 102, a communication system 110 (e.g., transmitter, receiver, etc.), a processing
system 112 (e.g., central processing unit - CPU, a graphics processing unit - GPU, etc.), a power
unit 114 (e.g., battery), a display 116, and one or more sensors 118 (e.g., accelerometer 120,
gyroscope 122, microphone 124, and camera 126). Computing device 100 may represent a
mobile device (e.g., smartphone), mobile watch (e.g., smartwatch), tablet computer, laptop
computer, any other computerized device, or any combination thereof.
Machine learning module 104 may be configured to classify the BAC range and/or
degree of intoxication for a user (e.g., of computing device 100) based on data collected relating
to the user and comparing the collected data to baseline values using a machine learning
classification model. In some examples, machine learning module 104 may be trained using
training data relating to the user. Computing device 100 may collect the training data, and other
data, using one or more sensors 118 (e.g., accelerometer 120, gyroscope 122, microphone 124,
etc.). Additionally or alternatively, the user may input the information into the system (e.g., by
using touch-sensitive display 116 of computing device 100). The training data may include data
about one or more baseline values. Baseline values may refer to values of one or more
physiological parameters (e.g., user’s heart rate, body temperature, physical coordination,
physical appearance, speech quality, cognitive responsiveness, etc.) after consuming specific and
various amounts of alcohol. For example, baseline values for the user’s heart rate may include a
first heart rate after the user consumed 0 mL of alcohol (i.e., the baseline value for the user’s
heart rate when the user has not consumed any alcohol), a second heart rate after the user
consumed 250 mL of alcohol, a third heart rate after the user consumed 500 mL of alcohol, etc.
In some examples, the method may further include collecting demographic and personal
information about the user 12. Collecting demographic and personal information about the user
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may include prompting the user to input information pertaining to age, race, gender, ethnicity,
education, and/or any other suitable demographic information. Additionally or alternatively, this
step may include prompting the user to input information pertaining to height, weight, family
medical history, frequency of drinking, and/or any other suitable personal information. In some
examples, the demographic and/or personal information may be at least partially collected via a
questionnaire. Like with the data collected by sensors 118, the machine learning module 104
may use the demographic and personal information to determine the user’s BAC range and/or
degree of intoxication.
As discussed above, computing device 100 may collect data about the user using one or
more sensors 118. For example, computing device 100 may be a wearable device (e.g., a
smartwatch) that collects data about the user’s heart rate and body temperature using known
sensors and techniques. Additionally or alternatively, computing device 100 may use one or
more kinematic sensors (e.g., accelerometer 120 or gyroscope 122) to collect data about the
user’s physical coordination. For example, computing device 100 may use accelerometer 120 to
measure the extent to which the user is moving and/or shaking accelerometer 120.
In some examples, computing device 100 may use microphone 124 to collect data about
the user’s speech quality. In such examples, computing device 100 may input audio data of the
user’s speech collected by microphone 124 into a speech recognition application (e.g., mobile
device speech recognition) to measure the extent to which the user’s speech is recognizable and
in turn convertible to text. In yet another example, computing device 100 may use camera 126 to
collect data about the user’s physical appearance. Computing device 100 may input video data of
the user’s physical appearance collected by camera 126 into a facial recognition application (e.g.,
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RGB facial recognition or IR facial recognition) to measure the extent to which the user’s face is
drooping.
In some examples, computing device 100 may administer one or more tasks to the user
and use the user’s performance (e.g., speed, accuracy, etc.) on the one or more tasks as data
about the user’s cognitive responsiveness. The one or more tasks may include walking a
specified distance in a straight line and as quickly as possible, touching dots displayed on
random locations of the display of the computerized device as accurately and quickly as possible,
typing a displayed text as accurately and quickly as possible, and the like.
As discussed above, computing device 100 may use the data (e.g., collected by one or
more sensors 118) relating to the user to determine baseline values for the user. Additionally, the
user may input (e.g., using a touchscreen, keyboard, etc.) into computing device 100 the amount
of alcohol consumed by the user and/or the user’s BAC (e.g., obtained using a breathalyzer) so
that the baseline values correspond to the amounts of alcohol consumed by the user. In some
examples, the user may input the perceived degrees of intoxication as well, and the baseline
values may correspond to the perceived degrees of intoxication.
Once baseline values exist, computing device 100 may invoke machine learning module
104 to compare the data to the baseline values to determine the user’s BAC range and/or degree
of intoxication. For example, computing device 100 may invoke machine learning module 104
to create a machine learning classification model that compares data currently being collected
about the user to corresponding baseline values. By comparing the currently collected data to
corresponding baseline values, the machine learning classification model may determine the
user’s BAC range and/or degree of intoxication.
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The machine learning classification model may be trained using training data relating to
the user. Training the machine learning classification model may include prompting the user to
consume specific and various amounts of alcohol in a safe environment, such as at home, and
collecting data about the baseline values (e.g., training data) for the user corresponding to
physiological parameters recognized to be affected by alcohol.
In some examples, training the machine learning classification model may include
prompting the user to input into computing device 100 information pertaining to the alcohol-byvolume and fluid volume consumed by the user while training the machine learning
classification model. Additionally or alternatively, training a machine learning classification
model may include prompting the user to obtain baseline values by blowing into a breathalyzer
and inputting the BAC values into computing device 100.
Computing device 100 may include communication system 110, which may include a
transmitter and receiver, the transmitter configured to send data to the receiver, and the receiver
configured to receive data from the transmitter. System may further include processing system
112 (e.g., CPU, GPU, etc.) configured to execute the programs for computing device 100,
including, but not limited to, machine learning module 104.
Computing device 100 may further include a display 116 (e.g., touchscreen) configured
to display notifications. The display 116 may also be configured to receive submissions and/or
inputs from the user. Additionally or alternatively, the computerized system may include a
peripheral device (e.g., keyboard) for receiving submissions and/or inputs from the user.
In some examples, sensors 118 may include at least one of accelerometer 120 or
gyroscope 122 for collecting data on the motion of the computing device 100 and, by extension,
the user’s physical coordination if computing device 100 is in contact with the user’s body.
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FIG. 2 illustrates a flowchart of an example method for autonomously monitoring BAC
and providing a notification thereof using computing device 100 of FIG. 1. As shown in FIG. 2,
computing device 100 may establish baseline values for the user (202) in the manner described
above. In addition, computing device 100 may use the data to train a machine learning
classification model configured to classify the user’s range for the BAC and/or degree of
intoxication (204). The algorithm(s) for the machine learning classification model may be
characterized by a learning style including at least one of supervised learning, unsupervised
learning, semi-supervised learning, reinforcement learning, and any other suitable learning style.
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Furthermore, the algorithm may implement any one or more of a regression algorithm, an
instance-based method, a regularization method, a decision tree learning method, a Bayesian
method, a kernel method, a clustering method, an associated rule learning algorithm, an artificial
neural network model, a deep learning algorithm, a dimensionality reduction method, an
ensemble method, and any suitable form of machine learning algorithm.
Computing device 100 may collect data on a first set of characteristics relating to the
user, including, but not limited to, at least one of heart rate, body temperature, physical
coordination, physical appearance, and speech quality (206). Machine learning module 104 may
then use the machine learning classification model to classify the data on the first set of
characteristics to determine a first BAC range and/or degree of intoxication of the user (208). For
example, machine learning module 104 may determine the first BAC range and/or degree of
intoxication of the user by comparing the data computing device 100 is currently collecting about
the user to the baseline values for the user.
If the first BAC range is determined to be less than a threshold (“NO” 210), computing
device 100 may output (e.g., via display 116) a notification associated with the first BAC range
(212). In some examples, the threshold for the user’s first BAC range and/or degree of
intoxication may be pre-determined, set, and/or adjusted based on a variety of factors including,
but not limited to, the environment in which the user is located. For example, the threshold may
be set to vary depending on whether the user is in a private location (e.g., home), a public
location (e.g., bar), etc. In such an example, the threshold for when the user is at home, where the
user likely poses a relatively low risk to the user and/or others, may be higher, whereas the
threshold for when the user is at a bar, where the user likely poses a relatively high risk to the
user and/or others, may be lower. Additionally or alternatively, the specific may be set to vary
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depending on the user’s actions. For example, the threshold for when the user is walking, where
the user likely poses a relatively low risk to the user and/or others, may be higher, whereas the
threshold for when the user is driving, where the user likely poses a relatively high risk to the
user and/or others, may be lower.
Display 116 may display the notification associated with the user’s first BAC range, and,
in general, the user may dismiss it via an input (e.g., touching a corresponding button on the
display). In some examples, the notification may include a warning to stop consuming alcohol
before reaching a specified BAC range and/or degree of intoxication. Additionally or
alternatively, the notification may include an estimation, based on the training data, of the rate at
which the first BAC range of the user will decrease and/or the time until the first BAC range of
the user reaches a threshold.
If the first BAC range is determined to equal or exceed the threshold (“YES” 210),
computing device 100 may collect data on a second set of characteristics, which may include one
or more characteristics from the first set of characteristics, amount of alcohol consumption,
physical responsiveness, and/or cognitive responsiveness (214). The collection of values may
require input from the user. For example, the user may be consuming alcohol at a bar, and, if the
user’s first BAC range is determined to equal or exceed the threshold, computing device 100
may prompt the user to touch dots displayed on random locations of display 116 as accurately
and quickly as possible, and user’s performance may be part of the second set of characteristics.
After collecting data on the second set of characteristics, computing device 100 may use
machine learning module 104 to determine a user’s second BAC range and/or degree of
intoxication based on the first and second sets of characteristics. For example, the machine
learning classification model may compare the data on the first and second sets of characteristics
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to the respective baseline values. The algorithm(s) for the machine learning classification model
may be characterized by one or more of the learning styles described above. Upon determining
the user’s second BAC range and/or degree of intoxication based on the first and second sets of
characteristics, computing device 100 may cause display 116 to display the notification
associated with the user’s second BAC range (218).
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